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1 

jSM^aaur. itm^mm^t^mr^ mm) . ^ 

[0 0 0 1 ] mmtmm9\''^ h v to^mmi^mum 
xmc^ct^m^tixi^^. "tcom^^^^^umm 
wmmm. mwMm^xzjfw-mmmmoymw^im. i 

[0 0 0 2 ] jEwmmtm^mummtsiWit^^^^x 
m^m^nm^^cti)^f^i)^-^x\.^^. mmm(om^m 

mm tm^mmommm^ommcowiffm^ 

m(o^^mmxmmm^ii^^rmmr^ti.^^m^^j:zj^ 
mimmm(Dm~mmummmm(ommm^<onmx$> ^ 

ti^'ymm^^fb. c(oum^mnL. mmmmcoccom 

[0 0 0 3] mm(Dmnk 
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2 

CCcfcO^^^n/c^ ^^>'7^^^> hJi(?)SH^cS-:5 
[0 004] :$:|%?B<0«Hl^or)C:<O^S;5cS-:?l^/c^^ 

^^^^ti^o 'tLxcn^{tmmn:^(>cmm^ti^i>^. 

30 fcu^i^9\-x(Dmii(Dwm'f)^m(^rj:^^ ^m-<fc^^ 
^mmt^^mm'r^±(fCiym\L^i><Dx$>^. fscc 
v-^cog^^ffi-r/ci^). m^U!km^m^:i^i.^x±^m 

mn^j:zj^^ 5 ^i^^mt^^i^mm^rcMLxmrnm'T' 
tLxm<imLn^. "tLxmmcDnm&i^WL^u 

40 [0 0 0 5] ^m^mmr^fci^(omim<omm 
n ^ > ^ r ^ ^ ^ ^ ^ > {mmm^^mm(fcm& u x 

[0 00 6] ^^^> (^mi o» ) ^MT^ur^y 

50 S2 0 0. 00 0 (a31^:/-3L^«y h) <i:4 0 0. 0 0 
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0 (/S1f:/:xr-'> h) ^*>->/c2ocD1fy:x:r.^y hCC^ 
(7 7nm) i 3*CD|o}DS^C0^:^n^ 

M(3 7nm) t^mr^>'7f^>+^mtmcv^^c 

32t:(D|5l- (:55-f-«2 0 0. 0 0 0 ) <DSI 

h (^^m4 0 0. 00 0) ^^^n>^o -r^xco 

[0 00 7]^ ^:=^>»*ffl!IS'7 h y i^X^^^ ( k d = 
2nm) :fccI:^>'I\ffi:::?^-^'>$6CC'^/N-y >CC)J?tUr 



10 



^a- hP>b'>r?i{b"r'SCiCCj:0^D'5a3:7^ 

^n-enP 1 (53^^S2 8 0. 0 0 0) *5<i:£>'C 1 

(^-?S3 5 0. 0 0 0) y^^^Zyh^^O^. Ctl 

1 :7 ^ > h (D^t^e^m^^H 1 ^J:am i ^^-r 

[0 0 0 8 ] 
[^1] 





3"^ — 
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8 4 2 8 


« 3 
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8 1 2 9 


P 1 
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13 11 


C 1 




1 0 


11 10 








4 8 2 2 



> hn-fe;!/n-xoce^>fb?nri^6) -^^Oife^^ 

> K 1 O-^-Ti^U^^^^A^IN^ri^-y^CC^JlIO/Co 40 
MC F - 7 *5i:a^T 4 7 - DiffliaoivMrJ ^ -y>S® 

^^^> h 1 0 0 /Lt g/m 1 ^/c^iC 1 ^ 5::^>:7^>/ 
y>h 1 OOMg/mim»0) r3^Pa^SU/Co *ft 

/Nacirgfei\ 0. oi%hyr^-»/o. i%e so 



1 o%Krt<7)ffifficcAoro^/Co is^ttfi 1 0 0 uLgy 
[0 00 9 ] ^ ^^>^a h uy^z^^xmitbxh. -e 

S::? ^ - y ^mtf^mtcfj: \.^t^-ioa3y^ 
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5 4 
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-D 
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[0011]^^ ->^±(c#ffiT^^-&M«{^f=^- 
P 1 J:2>'C 1 -7 ^ > h {Mia^Sft^-Oi^-^ 

[0012] mm^ h V ^ :^^nw(Dmmtmmumm 40 

L/cS^»a>^fit^*^j5 0. 0 0 0;Jp6^i^7 5. 00 
0 (SDS^yT^y>^t/T^ F«mJ6) ^^^o "to 

[ 0 0 1 3 ] t h;^/>aMa!^(C;^7>«ffl|fa<DSS«:^^ 



tlfci>(DX^^o 

[0014] -^(tc. ^^mm(o^^^Km^^<t < 
mhtix^^mmx^^. mtoxitmi^m^m^^ 

K-c^^^ 5^><h Lx^^mcr^mmm^^i^m 
mmrj:»VrmtLx. mm^^i^<ommmmmmm(o± 

> F ^ V ^mco^ -J V €>^t?o ^<D1f > F > ^ 

m^v v^\tm±\tmmKWis^riiSi-ismt^^i^tix 

W (Scatchard, Ann, N. Y, Acad, Sci , 51 : 660-67 

2, 1949 ) icj:o»flBL. mmt^m^i^mf^iymm 

<Di^^mm^t\m'r^mcmi^x\.^^. t f?l;^'>m 

(ife^tt;^7>M (MC F - 7 ) *ffiffatc*f L/r . 5 0 2. 

znmtun. mmhfc^oy^^mt.t^%Air^x(om. 

(OiJlyM^^XyXll^l 0, 0 0 0;J)>6 1 0 0. 0 0 0 <L 

[0015] *ffllSSg^^{i^WL.. n^-^y>j$ 
^m^%^^fc^^^>yytfji>V (Pl*Ji:?>'C 

1) {i^irflicDijg^^^ffitcwffl'c^^iife^c. e# 



(5) 

7 

«(cfi5cSUi:igjfiifflM--<^)e#^^«icffli$ijL.. Fist- 
[0 0 17] 

So Terranova 6. Pnoc. Natl. Acad. Sci . , 80: 444- 
448 Cl983):fecfciy^ Rao6. J. Biol. Chem. , 257:9740- 
9744 ( 8 . 1982) o 

A. unt-jm 

1. ttSSU/ta hn>fc^>ti3ohn W. Fenton(N. 40 
Y. Dept. of Health, Albany ) i)^f^MKi^WCo a h 

W<DmSilbl : 1 0 0 iUrtf^-^^/c (Throm. Res., 2 
1 : 663-673 CC|Big(DC:i<) « h U > t^XOm^tti t 

^ ^>(0rg{t{3:^j»:(0:^K^'^ O^ffr^/Co cancer R 
es., 41 : 4624-46 : Hoppe-Seyley's Z. Physiol. C 
hem., 361 : 1651-1660 (l980) : J. Mol . Biol., 25 
7 : 9740-9744 (1982) . iScfcO* Arch. Biochem. Biop 50 
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hys., 219 : 65-70 (l982) o h V ':>'^>^J::Uy 

[0018] 2. :/n7^r— fe':7^^^> h^i. ±ieo 
Terranova6^J:0' Rao60iS:it^^ 0 iCH P L C 

ri^So 

A. unt-jm 
1. ^itiffljaift 

MC F - 7 mil t h ^^'>W^{i 5 iyiJlymm^^^m^ 
[0019]ZR-75-l ^XUT 47 ~ D^ib h 

my 7&^6iii6ti/co ctihoymm^t. m^mimdcj:^) 
^^^rc^sc^7&^lllg$n/co cn^cDisieffija^D^ 

fco lESt h^ajt^^^ia (CRL ISOTfecfcCXCRL 147 

7) {**H5?-^:/:^;l'^'t^-:3U^->3> (the America 
n TyF>e Culture Collection) iPh^^^^Wco 
[0 02 0] 2. SW. #apH^*>J:0'^^-=->:7^^ 

ij|:^^6lBStU/c (Biochemistry, 5 : 3460-3473 (196 
6)) o IvS::3'^--y>^3:x>>?:c;l/:/ux - • X 

y»8l5&^6iS^L/c (FEES Lett. 127 : 257-262, 
(1981) fccfcO^J 'Biol. Chem., 254: 9933-9937, (197 
9))o y^:^:yU^^V^^-:^^ly^-^£miCX^B.^ 
^itlyfc (Biochem. Biophys. Acta, 251 : 363-369, 1 
969 ) o 

[0 0 2 1 ] 3. M^^Wft 

:9^frf^tiTerranora 6tB4g (Cell. 22: 719-728, 1980 
) (DX'ytSi^ly-zr (Klebe ) O^lS^S^U/Co 

[0 022] 4. mrnoM^. 

y ^ ^:y(OMC F - 7 fccfcO'T 4 7 - Da:^'>«*fflja*5 
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J:0*^b hi^^iffljaCFL 1 7 7*jJ:OXRL 1 5 

-r-^Jl^Sife. 0. 1 %4^iflLtfTi^:/^>*5j:CX2 Om 
M^-j^:^^^vyr- (pH7. 4) :^^6^or 

^ ^ > $ /c^iiai^jcr>*«^^ ^ j::- > :7 ^ 

CD 2 5 0 M 1 ^CjH3^fe^^W^S*SL/t. 2 0"C*> 
cfca^'3 7-C-CSi5Fra««L/c*<h. M^CCJBC^/ceife^ 

t-{i^<?K5fL. )KT}^^LfcP^ /NaCl (0. 2 

/Co -e<D^<biffl)!a^iPa /NaC l^CCEDTAO. 0 
i^^-^-JV (SkDkie, I L) <D:t- h;^'>^;^»>>^ 

[0 02 3] 5. r3^-y>M^ 
0. 05MhyXHCl/0. 9MNaCl (pH7. 

4) im.x^mLfca mm (25 us) (o^^5 u i<d 

*ffl?LS^*>o/cl 3 mm SCWP:=- h n-izJUn-::^?* 

mm^cm^ houd mMw^i 0 o^cD^ifi 

r2 O^^ra-O^^^^^- h Pi /NaCirj:< 

[002416. n-^y—>-i^ F--r>^ (Rotary s 
hadowrinq) ioJ^aM^W^M^^J^^U^ 

U-oXntj:^fc^ 
B. fel^ 

h y 7*>'>*i]a^Pa^^cl^MCF-7. ZR-7 5-1 

(c>(t-r^x-^^*2ccm-r) o -r-<ro[)iiii^fc:ijc^r 

MCF-7»tiZR-7 5 - 1 :b^<fca^T 4 7 - DIfflSa 
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10 

misjzi^i\m::jy-^^>^oymm<Dfim^cmox. 
ML/co cnhcom'f-^msm^m^tix'fj^^mm^^cR 

n-s^t^^ F<^>SaET. ^^^>{i3o<Dli95tliJia.^<D 
^HL/c. ^^::->{iMCF-7iffl)}acC>[*L8fg(7)$lM^ 

^^i:>fci^Lfci^\ ctittmLxzR-i 5- imm 

10 CC>^l/r^i4^&. T4 7-Dli!acc*fLrtt2fi^<7)ftJjSc 
^l^^*>/c6L/c (03) . V^n-^=^^t^5 F^^fTFI 

Mr3^--y>cc:7 ^ -/n:^^^>^ttlx.^<bT4 7 - D 

*fflia<D^«^i 7 fi&cctf . ZR-75-1 mm<mm 

m\tm«tLxi\m:::i^-^^>^mmm(icmnL. 

m~-<ot^^mmxmmLxi:>. ctihcomMcoim:=i'y 
-y>--^(onmuuM^tirj:\,K MmmfiCT 4 7 - dm 

20 muy 4 ^n^^9->^Wftt hx I s?3^-^>-v3li 

J?WCCM^T^o tC^i)^ZK~7 ^-imm^'y^:^ 

[0 0 2 5 ] 2. ^ ^ -r.>>^^>/^> h(7)te-^#14 
m^1^l^xmtU^m.'yi)^^^mr^fc}^^. 

30 [0 0 2 6] aVn>\:^>mm\^xnhtl^y^^><D 

^dc. MCF-7*ffl)}a<7)r^n^-y>-v(7)>f^«^ffiJl 
Lfc mi) . a3 ^'^^^V ^n^^A^^-C 

53^1^0 ^<D^-^i^^iDl^mtLXM±^Ct^t. 
><7) a 3 ^^3^fflfS4c5i: n ^ - y :yMyi(fCM L T 

MCF-7:feJ:DfT4 7-Dffl)fa<DIM*5j:(:>*I\ffi 

40 r3^--y>^(Dte^t&CCH-r'^. a 3 ^ ^ >^^^^<fc 

a^-<:7'>'>^?M^cj:orli6n'E>P 1 rrj:t)i^>^m2 
80. 0 0 0<7)^^:::.>>^^^^> K7>?a:^{i^±/cC^ 

y>->.C9M^^ffiJiL/c:05. -^P 1 :7^^V> 
«^«U<TOiJU/c (ai ) o $/c:7^^^>htilM 

50 h^ffioyhl^^S5EtigJCEtt<0*il^®4(Cn^To MCF 
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^^^:^>y^^^>h (53^33 5, 0 0 0. C 1 i 
[0 0 2 7] 3 . mm^O)"^ 5 :^>(D^^ 

o/Co ^^^>CDMCF-7. T4 7 -D:focfcOXFL 
- 1 4 7 7 i 1 5 0 7l^:&S«l^»ffl«a--CDJ|g^«^rHm 

JffliaCRL 1 4 7 7*>cfcCXl 5 0 7 {C*5l^rtt!^S65^ 20 

^^>SS{*C0iEm{iM6n^ci:7j)^o/c (05) » ic^ 
>&^±^ttT 4 7 mmU,UC F - 7 *ilSiit*5L/cit^. 

CD^^^W (MCF-7*fflJ!a^^^Lr) CCcfc^cf:. 

2. 2nM^^o/Co tt#±. *fflJ!a^/cO(D»^a5{4(i 
1 0, 0 0 05&>6 10 0. OOOi^^c^o ^^:=«>CC>ft 

-^-s^^f^Sio. h>x 1 oo^^^riffifaii 

V h ^ -^«6or^8i-r'5 t^<o^^mit.^ o . 30 

00 0:^>675, 0 0 0-C^o/Co ^^^>:7^^p^> 
ha3:feJ:D^P Ui^^i I ^ ^ ^> iJSlSL. 

^^^^:=:->^iimil3^j:U"<^l'^Jie^L/c (04) o 
^ ^ ::->ti^^#Lrc^'E>MCF - 7ffl!aiMSLrc^^ 
MCF-7aB)!aiCDH:/70CiB^O/Co 
«h >i»iSLr. 0. 5%4^jfil^T;^:/5>^^ 

mt^^'y ^:=->^-?'^>tf Lr 5 O^CD 1 ?&>65 0 0^ 40 

m^LXi^^fCo -enStC. MCF-7:fe<J:afT4 7-D 

:fe>cfca'C 1 $/ciiP 1 'y^::^>y'5^^^> h(Dmyj(^cm 
orC^-S (04. ^1 ) o 
[0 0 2 8 ] 4. 33^-y>-.(0^5r:>CDfe^ 
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IV^r3^-y>CC|5lB#^cfc<^^LA: (^1 ) o Pl^ 

III. mmmm^m-r^y ^^>^mw(omm 
A. W)iE4i:?5r^ 

B L 6 HfeMtilam Han:tt± ( ^ y - ^ > K^HI 

#tt5i^$T!ccfaig$nr^/Co bl efflj^c^i o%4^ 
i&iiifiLrt^iio/cP RM 1 16 4 omM^xmmLfco 
jmmmi^m^i^mmo^mm^^hmm l/c < j . bioi . , 

255, 1722-1731, 1980 ) « Mff^WMj^-t >^ ^ h ^ 
0. l%hy h>X 1 OO^W^^fcL/c (1. 0-2. 
Om g ^>/^•^/m 1 ) o 45^^3 0. 0 0 0 gr^CM 

^sT^.^. K (Bio-Rad ) T*'Y>=^:x--<- h L/Co ^ ^ 

i^^^m^x B L 6 mm^ 37 v. 2 mm—^comn 

^rxi^m L /Co U F i 2 5 0 <S(D3S«(Z)* 
#aiy:tr> F^^ftlt'2 5''C^2^5e>5ceil^o-:J 

;l/n-XCDR?^$ y^r^T-SCWP (±i5Terranova 6 

4 Bcc^^$-a-/c y :^'> h'^fc^t^^mt^^-^xmm 

L /Co m^C0ii^:^i£5i;X<Da Do ^ ^ S /c5^M0 
SMiaffl^ 2 5 M gr ^:^>ft5>r >T*r£ttft L^fe-fe 
:7Tn-X4B ( 1 0 0 M 1 ) CC^^^-a:. -encc2 5 
mM Tris, 5 mM MgrCl. 5mM CaCl^ <D 

pH7. 4mi^mm:^j:z^o. i%^^ikmr)vy'^> 
^■^tsccom^m 1 0 0 M 1 ^*o^/co ^ ' M m^.m 

mmmmm HOs cpm/mg) ^tc^t IS^^^::^ 
> ( 1 0 ^ cpm/mq) ^J!HI;i. Lr^ttS 

s 1 0 0 M 1 i L/co tm^mt^^tm^ rjin^&co^mmy 
^ ::^>mm^fc{t^mmmmmmmmm c 2 2 o m 

gr) ^ffll^rHSfeL/Co Jfe^^Wco/cit>c7)?1^^4''C 

TT— ^-f >^^^- h L/C, :=>>-fe:7Tn-xM^ 

^5, ooorpm 30 ^m(DM^c^rm^. mrifc-^ 
u^^F^o. i%^skmr)iy^>^^t?mmi&2, o 

m 1 2 iBl^Jfeo /Co mifn<DM*C^xm 6 tl/c±»ttiC7) ^ > 

t-^O^U F ^ y -'^^C J: ^ 7 :/>!r;l/ 
^^$eo/cM^S6CC^:^tt. o-:JC^r:t- F^>^:t^^:7 
-f-^tTorislSL/Co ^^::^>T:7 Yr^T-^^n-TF 
^^:7 ^ -J^fiM^ ^ ::i>i?^^L/c-fe:7 t n-X4 B 
^ffll^r^ML/Co * ^ M S^MJ^MMtttiJie?^ 4 ^CCO 

:^>-fer7Tn-Xr:7 (1X15 
cc) ^Xlbmi^>^:^-^-hLfc. StftftStt^fe 
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•o/c5feK^»ffi®^2 5mM Tris. 5mM CaCl 
, . 5mM MgCU . 0. 9%NaClCDpH7. 
4?§?g4 Om 1 rSfeC^ffiU. 1. OM Tris^3SA 

B . 

B L 6 HfeScD ^ ^ ^ > <b o /c„ 

;^^'t'^)^^i--^WK:ctn«. Jfflia^/cO 1 10. 0 0 
0OJlS^^ffi?&^^0. kci = 2. 2nmOiSl^Satt 
06A) ^i^L/c. ^$-::^>cDM^*ffl^-v<:DS^{3:h 

<h. kd-1. 5 nmim^J^Wtt (^6 B) ^^or 

fc mi) . -ensf. ^(D^^i^^mmr^fc^(>c^ ^ 

Mofifflffi^cc*fur9 0 ofST'fflSj^n/co ^ 
S*<7)^^^MtiM7u L. /CCD ^ ^f^ 'J r ^ »; ;u r ^ F y^i^m 

^mt^ $ -:^>CC>Pt L.r:;^#i^c^^^«lt4 ( k d = 2 n 

m) ^umiyXi^^fc mec) o 
[0 02 9 ] mmmiv, t h^:^»wsjeK::fet:f -s-^ 

A. untys^ 

0. 3Mt^3lf(Dp H7. 4mi&^mi^>l : 4(D^mtt 

hP> (polytron) ^^-yX O^CX^"^ 
-:^^^-H./Co ^(D?^'tt:?^^-h;^^2 0^ra 1 

5. ooogxm^c^L. mmm^mx±m^m^x:^t^ 

5C4''C6 O^ra 1 0 0. 0 0 0 gra'C^U/Co h 
^1. 5mM MgSO, ^cJctCKO. 15mM CaC 

1, ^^t^2 5mM Tri^«^(pH7. 4) ^(^CM 

[003 0] 2. *S^^«T 

OOml <h2. 3X10-'M3070. 000 c 
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. 1 0. 000 miMmoy^umtmm v ij 

<D')iJ>Y^b. 0 00^X3 O^mm^C^l^X^mV 

fc. 

B . 

^<b. ^5^><hCDte^{C:fol^TlSf0.^^ij^L.>^ (SI 
0). mKf^^^J3::7-^h-'CC^U/c (2 S^'C) o :/ 
^h-m^mOfcm:l 0 0 0^CD*^^y;^'>F^m 

10 X. ■rt^"t^<M^';;^'>F<b5Sj^u/c. 

#-"T'^^C<h^^t>3?)^oyc (r = 0. 8 5) mi 

(012) ^^/jrfe^^Sfe^Wr^^ ^-r:.>(OMit^l^ 
20 -n--^»;-5^-r F-H^>i5^«Sii«{ci:n«4*oM3&^ 

[0 0 3 1 ] mmmii^^^^xmmhfc^^w^fCiii'r^ 

30 r%yz^^^> h dcmm i^tcmm^^^^ s mi^m < i 
0 2 5 0 M g ) hxmmiyfc. mi^oy^mmmmmm 

BL6MfeM3(fflia (HJfeMln ) ^^^^><DC 1 
^^>h (^^?ili Octree urf#/c) <b*cc. c US 
jKJ^fflJIQl m 1 ^0 1 rng^J:^! Orngtl^X. 

40 se^r^?- Fv^x(Z)^^*rt-v.aAU/Co >*M'7^;^3 
(nm^^xem^smm^i^mmLx. ^(Dm^m^ 
fc. Mm'^^:^<Dm(^atm.^<(D^^^m^rifc^^. i 

mg/m 1 (DC l^MiiU/c3E(Dv«^y^(DJSfrT^t3SgS 

(Difi:?!)^MoTfcO. 1 Omg/m 1 (DC 1 ^®SU/c3 
EcDv»^xcDjl5i?(i||M±S^{im6ti/cC;&^o/Co ^il 

^immoMv. tmv^^mm^mfc. z>^:r>(Dmm 
^^hn^tifcm^mt>-rimmfj:WM^mi s^^^-r. 
mm(Dmmfj:mm] 

mi] ^^^y^i^^c^^-r^i^^ma^^rmm 

50 Mo 
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$fJ^n>SMCF -74sJ:0'T4 7 - Dj|iJ!ac^)I^ffi^^- 
[03] 5^:^>;^»5^4'/^L/cMCF-7. ZR-75- 

43<i:0\ :7 ^:/a*>7^>;0^^43/^L/cMCF-7. 
Z R - 7 5 - 1 ^J:U^T4 7 - D ?L:^/>fflJiacD I M::?^ 

0p 

[04] MCF-7:fe<i:(:)fT4 7 -D*iia5R:^CDI\ffla 

Mc F - 7 *ffij}a(Div^n ^ -¥y-^(Di^m(D^m 3 
[0 5 ] fc vm-immm&mc r l 1 4 7 7 1 5 

i:^ttT4 7-Dm{^MCF-7m<f:i:ttJL/c 



[06] (A) {^BLBMfeJKO^^ ^>^OiS^CDa:*: 
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^^^m-r^m. (B) i^5:=:.>(Dmf»b/c 

«B8ajH?fJMM--coS^cD^fn14^ii^Ti|^0. (C) 

[07] ^5:^>^C^^U/cJ«^>/^*^<DnJ^^fc^By©y 
[0 8] #il|tL/coJ;g^Jiaj[^?fJ®liSg^ft:{COC^r(D 

10 [ 0 9 ] -^ii L fc^mwmmmf{mm^m'mc->\.^x(D 
^ > i (Z)^^Ma^ii^T#140o 

[011] bMq,;^/>iffijf«CD^^:^>{c*fT>5X^i^-^ 
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